Comparison between the XANES experimental spectrum of Co-N-C at Co K edge (solid red lines) and the theoretical spectra calculated with the depicted structures (black dashed lines). In these calculations, the total scattering potentials including a fully relaxed core-hole were obtained iteratively, by successive calculations of the potential until self-consistency was reached. Based on this scattering potential, the final states of the excited photoelectron were then calculated.
The Hedin-Lundqvist model of exchange potential with a 2 eV shift and additional broadening of 0.8 eV was used to give a closest match between the simulated and experimental spectra. Figure S13 . Proposed pathways for the reduction of nitroarenes on Co-N-C catalyst. 0  5  TBA  80  1  NaOH  46  0  46  0  6  TBA  60  3  NaOH  58  0  58  0  7  TBA  40  3  NaOH  30  0  28  0  8  TBA  80  3  Na 2 CO 3  14  0  0  5  9  TBA  80  3  NaHCO 3  15  0  0  10  10  TBA  80  3  NaOH  100  99  0  0 Reaction conditions：3.6 wt% Co-N-C catalyst (0.7 mol%Co), 1.0 mmol nitrobenzene，Base 0.2 mmol, H 2 ，2 mL solvent，1.5 h. Yield were Determined by GC, using 100 μl Dodecane as an internal standard. TBA=tert butyl alcohol. 
Characterization of the obtained products
All chemicals (Analytical Grade) were used as received without further purification.
The aerobic oxidative coupling reactions were monitored with analytical thin-layer chromatography (TLC) on silica gel 60 F 254 plates and visualized under UV (254 nm).
Gas chromatography (GC) analysis was performed on an Agilent 7890B system equipped with a 5% phenyl methyl siloxane capillary column (30 m × 320 μm × 0.25 μm). The GC yield was obtained from the calibration curve using dodecane as an internal standard.
1 H NMR spectra were recorded on commercial instruments (500 MHz). Chemical shifts were reported in ppm from tetramethylsilane with the solvent resonance as the internal standard (CDCl 3 , δ = 7.26). 13 C NMR spectra were collected on commercial instruments (125 MHz) with complete proton decoupling. Chemical shifts are reported in ppm from the tetramethylsilane with the solvent resonance as internal standard (CDCl 3 , δ = 77.0). The structures of the known compounds were confirmed by comparison with commercially available compounds or data published in literature.
The structures of the known compounds were confirmed by comparison with commercially available compounds or data published in literature. 2,2'-Dimethylazobenzene(4a): This reaction was carried out according to general procedure with 2-nitrotoluene (118 μL, 1 mmol, 1 equiv). The crude reaction mixture was purified on silica gel (2% ethyl acetate/petroleum ether) to afford the product as a red solid (63% yield). 1 H NMR (500 MHz, CDCl 3 ) δ 7.62 (d, J = 7.9 Hz, 2H), 7.37 -7.32 (m, 4H), 7.28 -7.24 (m, 2H), 2.74 (s, 6H); 13 C NMR (126 MHz, CDCl 3 ) δ 151. 11, 137.93, 131.21, 130.61, 126.31, 115.84, 17.54 . 2,2'-Dimethylazobenzene(5a): This reaction was carried out according to general procedure with 4-nitroethylbenzene (135 μL, 1 mmol, 1 equiv). The crude reaction mixture was purified on silica gel (2% ethyl acetate/petroleum ether) to afford the product as a yellow solid (85% yield). 1 H NMR (400 MHz, CDCl 3 ) δ 7.87 -7.81 (m, 4H), 7.33 (d, J = 7.4 Hz, 4H), 2.72 (q, J = 7.5 Hz, 4H), 1.29 (ddd, J = 7.6, 4.3, 1.1 Hz, 6H). 13 C NMR (101 MHz, CDCl 3 ) δ 157. 46, 151.10, 147.45, 128.51, 122.83, 28.84, 15.41 . 94, 138.71, 136.24, 129.23, 128.78, 122.17, 120.62, 115.05 . 1,2-Bis(3-(trifluoromethyl)phenyl)diazene(7a): This reaction was carried out according to general procedure with 3-nitrobenzotrifluoride (137 μL, 1 mmol, 1 equiv). The crude reaction mixture was purified on silica gel (2% ethyl acetate/petroleum ether) to afford the product as a red solid (85% yield). 1 H NMR (500 MHz, CDCl 3 ) δ 8.22 (s, 2H), 8.14 (d, J = 7.9 Hz, 2H), 7.78 (d, J = 7.7 Hz, 2H), 7.68 (t, J = 7.8 Hz, 2H). 13 C NMR (126 MHz, CDCl 3 ) δ 152. 18, 131.99, 131.72, 129.79, 127.84 (d, J = 3.6 Hz, 1H), 126.45, 124.80, 122.64, 119.72 (q, J = 3.7 Hz, 1H) . 19, 134.06, 130.44, 124.77, 123.15, 123.07. 
